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PROBLEM TO BE SOLVED: To keep the performance of 
a thin film by decreasing the deformation of the thin film 
due to the application of a liquid. 

SOLUTION: Ink is applied on the thin film 24 by a spray 
coater 32 provided with a suction heating roller 40 for 
transporting the wet thin film 24 by about semicircle 
length while sucking and heating and highly controlled to 
volatilize a solvent in the ink by a prescribed ratio before 
the ink reaches the thin film 24 in the vicinity of a 
starting part of the transportation. The rotary speed of 
the suction heating roller 40 is controlled to dry the 
applied ink before the thin film 24 is transported by 
about the semicircle length. Being transported without 
the action of the stress in the surface direction, the thin 
film 24 is not deformed even if the thin film is wetted a 
little by applying the ink. The deformation of the thin film 
24 due to the wetting is prevented, because the drying 
of the ink is carried out by heating simultaneously with 
the application and the ink is dried without time to be 
infiltrated into the thin film 24. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A liquid coater equipped with a conveyance means to be the liquid coater which applies a 
liquid to the thin film which carries out humidity, and to convey while attracting said thin film and 
applying heat, and a spreading means to apply said liquid to the thin film conveyed by this 
conveyance means. 

[Claim 2] Said conveyance means is a liquid coater according to claim 1 which is the roller in which 
the shape of a cylindrical shape carries out a rotation drive. 

[Claim 3] Said conveyance means is a liquid coater [ equipped with the rotation member of the shape 
of a cylindrical shape which has two or more suction holes on a front face, and the holddown 
member which forms a negative pressure path between these rotation members while supporting 
rotation of this rotation member ] according to claim 2. 

[Claim 4] Said holddown member is a liquid coater [ equipped with a heating means by which said 
rotation member can be heated ] according to claim 3. 

[Claim 5] Said heating means is a liquid coater according to claim 4 which is a means to heat by 
induction heating using electric conduction Rhine twisted around said holddown member. 

[Claim 6] There is no claim 2 which is a means to apply said liquid near the conveyance initiation 
section of said thin film, and said spreading means is the liquid coater of a publication 5 either. 
[Claim 7] There is no claim 2 which is a means to cover the abbreviation semicircle of said roller 
and to convey said thin film, and said conveyance means is the liquid coater of a publication 6 either. 

[Claim 8] Said conveyance means is a liquid coater according to claim 7 which adjusts the diameter 
and rotational speed of said roller and becomes so that it may dry, by the time the liquid applied to 
said thin film reaches the location which ends conveyance of this thin film. 

[Claim 9] It is the liquid coater which is formed and becomes so that integer individual arrangement 
of the predetermined configuration of said liquid where are a liquid coater according to claim 8, said 
spreading means is a means to apply said liquid to a predetermined configuration on said thin film, 
and said conveyance means was applied to the conveyance side on said thin film may be carried out. 
[Claim 10] Said conveyance means is a liquid coater [ equipped with the belt which has two or more 
suction holes on a front face, covers predetermined die length, and conveys said thin film, and the 
supporter material which forms a negative pressure path between these belts while supporting this 
belt ] according to claim 1 . 

[Claim 11] Said supporter material is a liquid coater [ equipped with a heating means by which said 
belt can be heated ] according to claim 1 0. 

[Claim 12] A liquid coater [ equipped with an air-supply-and-exhaust means to perform the air 
supply to the spreading side of said thin film, and exhaust air ] according to claim 10 or 1 1 . 

[Claim 13] It interlocks with [ where said thin film is pinched with said conveyance means / this 
conveyance means ] and is movable, there is no claim 1 equipped with a configuration setting means 
to set up the predetermined configuration which applies said liquid to this thin film, and it is the 
liquid coater of a publication 12 either. 

[Claim 14] Said configuration setting means is a liquid coater according to claim 13 which is a 
means to have the frame of said predetermined configuration. 

[Claim 15] Said configuration setting means is a liquid coater according to claim 13 which is a 
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means to have the frame which comes to omit a part of part which makes the configuration same in 
the conveyance direction by said conveyance means among said predetermined configurations. 
[Claim 16] Said configuration setting means is a liquid coater [ equipped with a frame migration 
means to move this frame so that said liquid may be applied to said omitted part using the part of 
said same configuration of said frame ] according to claim 15. 

[Claim 17] It is the liquid coater which is a liquid coater of a publication 16 either and is a means by 
which claim 13 thru/or the die length to which a conveyance side has two or more said 
predetermined configurations come to adjust said conveyance means, and said spreading means sets 
and carries out multiple-times spreading of the spacing of the die length of said predetermined 
configuration. 

[Claim 1 8] There is no claim 1 which is a means to spray and apply said liquid to said thin film, and 
said spreading means is the liquid coater of a publication 17 either. 

[Claim 19] Said spreading means is a liquid coater according to claim 18 with which it will come to 
adjust the predetermined location sprayed so that the above solvent may volatilize comparatively by 
the time the sprayed liquid is reached and applied to said thin film. 

[Claim 20] Claim 2 which is the liquid coater which applies a liquid to both sides of the thin film 
which carries out humidity, and applies said liquid to one field of said thin film claim 2 which is 
arranged in the latter part of the liquid coater of a publication, and this liquid coater, and applies said 
liquid to the field of another side of said thin film 8 either thru/or the liquid coater equipped with the 
liquid coater of a publication 8 either. 

[Claim 2 1 ] It is the liquid coater it is [ coater ] the liquid with which are the liquid coater of a 
publication 20 either, said thin film is film formed of claim 1 thru/or the polymeric materials which 
present proton conductivity by the damp or wet condition, and a solvent comes to distribute the 
carbon powder with which said liquid supports a catalyst. 

[Claim 22] A rotation member equipped with the resin layer which is the rotation member with 
which the conveyance means used for a liquid coater is equipped, and was formed with the metal 
drum in which two or more suction holes were formed with the cylindrical shape, and the resin of the 
porosity which covers the peripheral face of this drum. 

[Claim 23] The manufacture approach of the rotation member which equips the drum formation 
process which is the manufacture approach of the rotation member with which the conveyance 
means used for a liquid coater is equipped, and forms the drum of the cylindrical shape equipped 
with two or more pores with a metal, and the peripheral face of the this formed drum with the resin 
layer formation process which carries out covering formation of the layer of porous resin. 

[Claim 24] Said resin layer formation process is the manufacture approach of the rotation member 
according to claim 23 which is the process which carries out covering formation of the layer of 
porous resin at the peripheral face of this drum by arranging the resin of the porosity of heat sh rink 
nature to the peripheral face of said drum, and applying heat. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the rotation member used for the liquid coater and 
this which apply a liquid to the thin film which carries out humidity in detail about the rotation 
member used for a liquid coater and this, and its manufacture approach, and its manufacture 
approach. 

[ 0002 ] 

[Description of the Prior Art] The equipment which dries the catalyst applied while making into 
homogeneity conventionally thickness of the catalyst applied to the electrode material at an early 
stage is proposed (for example, JP,6-90928,B etc.). The thickness of the catalyst bed which let the 
electrode material with which the catalyst was applied pass with this equipment on the roller with 
which thickness was adjusted, and which is not heated, and was applied to the electrode material 
makes into homogeneity, and after letting pass and heating this on the roller heated by the 
temperature suitable for desiccation of a catalyst, it is making dry in the dryer controlled by the 
temperature suitable for desiccation of a catalyst. 

[0003] Moreover, the technique of applying the ink which the solvent was distributed to the thin film 
in which proton conductivity is shown, and prepared the catalyst to it by the damp or wet condition 
is also proposed (for example. Patent Publication Heisei No. 507583 [ five to ] official report etc.). 
By this technique, the ink which the solvent was made to distribute a catalyst and was prepared is 
applied to a direct thin film, and ink is dried by heating and suction. In order to apply the catalyst of 
a desired amount to a thin film especially, ink was applied twice and carried out. 

[0004] 

[Problem(s) to be Solved by the Invention] However, the engine performance of a thin film may be 
reduced with these equipments. If a liquid is applied to the thin film which carries out humidity, by 
spreading of a liquid, a thin film will carry out humidity and the configuration will be changed. 
Change of the configuration of a thin film, for example, change of thickness, has big effect to use of 
a thin film. Considering the case where the catalyst bed used for electrode reaction is applied to the 
thin film of the proton conductivity in the damp or wet condition used as an electrolyte of a fuel cell 
as the example, while the ununiformity of the thickness of an electrolyte membrane causes the 
ununiformity of the engine performance of a fuel cell, having big effect on the engine performance 
of the fuel cell itself is known. 

[0005] The liquid coater of this invention sets to lessen deformation by spreading of the liquid of a 
thin film, and to maintain the engine performance of a thin film to one of the purposes. Moreover, 
the liquid coater of this invention sets to apply a liquid to both sides of a thin film to one of the 
purposes. Furthermore, the liquid coater of this invention sets improvement in productivity to one of 
the purposes. 

[0006] The rotation member used for the liquid coater of this invention sets to apply a liquid to a thin 
film by uniform thickness to one of the purposes. Moreover, the rotation member used for the liquid 
coater of this invention sets to make the running cost in spreading of a liquid low to one of the 
purposes. The manufacture approach of the rotation member of this invention aims at offering the 
manufacture approach of the rotation member which makes the running cost in spreading of a liquid 
low while it can apply a liquid to a thin film by uniform thickness. 
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[0007] 

[The means for solving a technical problem, and its operation and effectiveness] The rotation 
member used for the liquid coater of this invention and this and its manufacture approach took the 
following means, in order to attain a part of above-mentioned purpose [ at least ]. 

[0008] The 1st liquid coater of this invention is a liquid coater which applies a liquid to the thin film 
which carries out humidity, and makes it a summary to have a conveyance means to convey while 
attracting said thin film and applying heat, and a spreading means to apply said liquid to the thin film 
conveyed by this conveyance means. 

[0009] In the 1 st liquid coater of this this invention, it conveys applying heat, while a conveyance 
means attracts the thin film which carries out humidity, and a spreading means applies a liquid to the 
thin film conveyed by the conveyance means. Since a thin film is conveyed after having been fixed 
to a conveyance means by suction, it does not receive the tension of the direction of a field. 
Consequently, even if it carries out humidity, it does not change in the direction of a field. Moreover, 
since a conveyance means applies heat to a thin film, desiccation is started at the same time it is 
applied, and a liquid is dried quickly. Consequently, extent to which humidity of the thin film is 
carried out can be made low, and deformation of the thin film twisted humid can be prevented. 

[0010] In the 1st liquid coater of such this invention, said conveyance means shall be a roller in 
which the shape of a cylindrical shape carries out a rotation drive. Said conveyance means shall be 
equipped with the rotation member of the shape of a cylindrical shape which has two or more suction 
holes on a front face, and the holddown member which forms a negative pressure path between these 
rotation members while supporting rotation of this rotation member in the 1 st liquid coater of this 
invention of this mode. Furthermore, in the 1st liquid coater of this invention of this mode, said 
holddown member shall be equipped with a heating means by which said rotation member can be 
heated, and it shall be a means to heat said heating means by induction heating in this case using 
electric conduction Rhine twisted around said holddown member. 

[0011] In the 1st liquid coater of this invention of the mode which is the roller in which a 
conveyance means carries out a rotation drive, said spreading means shall be a means to apply said 
liquid near the conveyance initiation section of said thin film. If it carries out like this, a liquid can 
be dried to the midst currently conveyed. 

[0012] Moreover, in the 1st liquid coater of this invention of the mode which is the roller in which a 
conveyance means carries out a rotation drive, said conveyance means shall be a means to cover the 
abbreviation semicircle of said roller and to convey said thin film. In the 1 st liquid coater of this 
invention of this mode, the diameter and rotational speed of said roller shall be adjusted and said 
conveyance means shall become so that it may dry, by the time the liquid applied to said thin film 
reaches the location which ends conveyance of this thin film. If it carries out like this, the liquid 
applied between conveyances can be dried. Furthermore, in the 1st liquid coater of this invention of 
this mode, said spreading means is a means to apply said liquid to a predetermined configuration on 
said thin film, it shall be formed and said conveyance means shall become so that integer individual 
arrangement of the predetermined configuration of said liquid applied to the conveyance side on said 
thin film may be carried out. 

[0013] Moreover, in the 1st liquid coater of this invention, said conveyance means shall be equipped 
with the supporter material which forms a negative pressure path between these belts while it 
supports the belt which has two or more suction holes on a front face, covers predetermined die 
length, and conveys said thin film, and this belt. Said supporter material shall be equipped with a 
heating means by which said belt can be heated, in the 1st liquid coater of this invention of this 
mode. 

[0014] Such a conveyance means shall be equipped with an air-supply-and-exhaust means to 
perform the air supply to the spreading side of said thin film, and exhaust air, in the 1 st liquid coater 
of this invention of a mode equipped with a belt and supporter material. If it carries out like this, the 
applied liquid can be dried at an early stage. 

[0015] In the 1st liquid coater of this invention, where said thin film is pinched with said conveyance 
means, this conveyance means is interlocked with, and it shall be movable and shall have a 
configuration setting means to set up the predetermined configuration which applies said liquid to 
this thin film. A liquid can be applied to a desired configuration if it carries out like this. 
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[0016] In the 1st liquid coater of this invention of a mode equipped with this configuration setting 
means, said configuration setting means shall be a means to have the frame of said predetermined 
configuration. 

[0017] Moreover, in the 1st liquid coater of this invention of a mode equipped with a configuration 
setting means, said configuration setting means shall be a means to have the frame which comes to 
omit a part of part which makes the configuration same in the conveyance direction by said 
conveyance means among said predetermined configurations. If it carries out like this, it can 
consider as the frame of a configuration smaller than a predetermined configuration, and the 
miniaturization of equipment can be attained. Said configuration setting means shall be equipped 
with a frame migration means to move this frame so that said liquid may be applied to said omitted 
part using the part of said same configuration of said frame, in the 1st liquid coater of this invention 
of this mode. If it carries out like this, a liquid can be applied to a predetermined configuration by the 
frame smaller than a predetermined configuration. 

[0018] Furthermore, in the 1st liquid coater of this invention of a mode equipped with a 
configuration setting means, the die length to which a conveyance side has two or more said 
predetermined configurations shall come to adjust said conveyance means, and said spreading means 
shall be a means which sets spacing of the die length of said predetermined configuration, and 
carries out multiple-times spreading. If it carries out like this, it can divide into multiple times and a 
liquid can be applied. 

[00 1 9] In the 1 st liquid coater of this invention, said spreading means shall be a means to spray and 
apply said liquid to said thin film. In the 1st liquid coater of this invention of this mode, by the time 
the sprayed liquid reaches said thin film and said spreading means is applied, it shall come to adjust 
the predetermined location sprayed so that the above solvent may volatilize comparatively. If it 
carries out like this, extent to which humidity of the thin film is carried out can be stopped low, and 
deformation of a thin film can be prevented. Moreover, time amount which desiccation of a liquid 
takes can be lessened. Consequently, deformation by the humidity of a thin film can be prevented 
more certainly. 

[0020] The 1st liquid coater of this invention of the mode whose a conveyance means to apply said 
liquid to one field of said thin film the 2nd liquid coater of this invention is a liquid coater which 
applies a liquid to both sides of the thin film which carries out humidity, and is a roller, this — the 
voice whose a conveyance means to be arranged in the latter part of the 1 st liquid coater, and to 
apply said liquid to the field of another side of said thin film is a roller — let it be a summary to have 
the 1st liquid coater of this invention [ like ]. 

[002 1 ] The 2nd liquid coater of this this invention can apply a liquid to both sides of a thin film by 
having the 1 st two liquid coater of this invention of the mode whose conveyance means is a roller, 
without making a thin film produce deformation. 

[0022] In the 1st of such this invention, or the 2nd liquid coater, said thin film shall be film formed 
of the polymeric materials which present proton conductivity by the damp or wet condition, and said 
liquid shall be a liquid with which a solvent comes to distribute the carbon powder which supports a 
catalyst. 

[0023] The rotation member used for the liquid coater of this invention is a rotation member with 
which the conveyance means used for a liquid coater is equipped, and makes it a summary to have 
the resin layer formed with the metal drum in which two or more suction holes were formed with the 
cylindrical shape, and the resin of the porosity which covers the peripheral face of this drum. 

[0024] The peripheral face of the metal drum on which two or more suction holes were formed is 
covered with a porous resin layer, and it is constituted from the rotation member used for the liquid 
coater of this this invention by the cylindrical shape. Since the path is small, the hole of a resin layer 
does not produce the hollow by suction, even if the thickness of a thin film is thin. Consequently, 
when a liquid is applied to a thin film, the ununiformity of the thickness of the liquid which may be 
produced in a hollow can be canceled, and thickness of the liquid applied can be made into 
homogeneity. Moreover, a rotation member can be made new by exchanging only a resin layer. 
Consequently, even if degradation by secular use of a rotation member arises, it can consider as a 
cheaply new thing, and a running cost can be reduced. 

[0025] The manufacture approach of the rotation member of this invention is the manufacture 
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approach of the rotation member with which the conveyance means used for a liquid coater is 
equipped, and makes it a summary to have the drum formation process which forms the drum of the 
cylindrical shape equipped with two or more pores with a metal, and the resin layer formation 
process which carries out covering formation of the layer of porous resin at the peripheral face of the 
this formed drum. 

[0026] By the manufacture approach of the rotation member of this this invention, the rotation 
member which comes to cover with a porous resin layer the peripheral face of the metal drum on 
which two or more suction holes with a cylindrical shape were formed can be manufactured. 

[0027] In the manufacture approach of the rotation member of this this invention, said resin layer 
formation process shall be a process which carries out covering formation of the layer of porous 
resin at the peripheral face of this drum by arranging the resin of the porosity of heat shrink nature to 
the peripheral face of said drum, and applying heat. If it carries out like this, a drum can be easily 
covered with a porous resin layer. 

[0028] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained using an 
example. Drawing 1 is the block diagram showing typically the outline of the configuration of the 
double spread equipment 20 which is one example of this invention. The double spread equipment 
20 of an example is equipped with two liquid coaters 30 which form the catalyst bed 34 of a 
predetermined configuration in both sides of the thin film 24 which is supplied from a roll 22, and 
which carries out humidity by spreading so that it may illustrate. Moreover, double spread equipment 
20 is equipped with the tension roller 23 which applies some tension to a thin film 24 so that it may 
be supplied, after the thin film 24 has been stretched by the liquid coater 30, and the tension roller 27 
which applies some tension to a thin film 24 so that it may be rolled round, after the thin film 24 with 
which the catalyst bed 34 was formed in both sides has been stretched by the roller 28. 

[0029] In the example, the polymeric materials which show good proton conductivity according to a 
damp or wet condition, for example, the thin film with which thickness was formed in about 10-300 
micrometers of the perfluoro sulfonate ionomer (E. I. du Pont de Nemours trade name "Nafion"), are 
used for the thin film 24. The catalyst bed 34 is formed with the carbon powder which supported the 
catalyst which consists of an alloy of platinum or platinum, and other metals, and the ink 33 which 
ethanol was made to distribute this carbon powder and was prepared is applied to a thin film 24 by 
spraying with the spraying spreading machine 32 as a spreading means, is dried, and it is formed. 

The thin film 24 with which such a catalyst bed 34 was formed in both sides is used as a generation- 
of-electrical-energy layer of a polymer electrolyte fuel cell. 

[0030] The liquid coater 30 is equipped with the suction heating roller 40 of the cylindrical shape 
which applies heat in order to dry the spraying spreading machine 32 mentioned above and the ink 
33 applied to the thin film 24 while conveying to the hand of cut, attracting a thin film 24. Drawing 2 
shows the outline of the configuration of the suction heating roller 40 as a sectional view. A thin film 
24 is attracted and the suction heating roller 40 is equipped with the drum 70 as a rotation member 
which carries out abbreviation semicircle conveyance while attaching in the shaft 42 which carried 
out the shape of a cylindrical shape in the air, the pulley 60 attached in this shaft 42 free [ rotation ] 
through bearings 62 and 63, and this pulley 60 with a bolt 64, being fixed to them and it rotating with 
a pulley 60. 

[0031] The air inhalation passage 46 and the suction passage 48 which branches from this air suction 
passage 46 are formed in the shaft 42. It connects with the suction blower which is not illustrated and 
the air inhalation opening 44 of the edge of the air inhalation passage 46 is attracted by this suction 
blower. The inner 50 is attached inside the drum 70 of a shaft 42, and while forming the air suction 
passage 54 between shafts 42, the negative pressure room 59 is formed between drums 70. While 
two or more suction passage 52 which opens the suction passage 48 and the negative pressure room 
59 for free passage is formed, two or more suction passage 56 which opens the air suction passage 
54 and the negative pressure room 59 for free passage is formed in the inner 50. Therefore, the 
negative pressure room 59 has negative pressure, when drawn in by the suction blower which is not 
illustrated through the suction passage 52 and 56 and the air inhalation passage 46 and 54. 

[0032] The induction coil 58 for heating is wound around the inner 50, and a drum 70 can be heated 
now. And by controlling the energization to this induction coil 58, the temperature of drum 70 front 
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face is temperature which does not affect the engine performance of a thin film 24, and it is adjusted 
so that it may become the temperature (an example about 60 degrees C) suitable for drying ink 33. 
[0033] The drum 70 is constituted by the metal metal drum 72 of the shape of a cylindrical shape 
which has two or more through tubes (for example, two or more through tubes with a diameter of 
1mm formed at intervals of 5mm pitch) 74 in a peripheral face, and the resin layer 76 of the porosity 
covered by the peripheral face of this metal drum 72 as drawing 3 which shows the structure of a 
drum 70 typically, and its cross section are shown in drawing 4 shown typically. Therefore, since the 
negative pressure of the negative pressure room 59 acts on the thin film 24 supplied to the peripheral 
face of a drum 70 through two or more through tubes 74 and much pores of the micrometer order of 
the resin layer 76, a thin film 24 will be conveyed, without receiving stress in the direction of a field 
by suction. Thus, since stress of the direction of a field is not made to act on a thin film 24, even if a 
thin film 24 carries out humidity a little by spreading of ink 33 and it becomes easy to deform, a thin 
film 24 is conveyed, without deforming. Moreover, since the peripheral face of a drum 70 is formed 
of the resin layer 76 which has much pores of micrometer order, even if a thin film 24 is attracted, as 
for the hollow produced according to a large thing, a suction hole is not formed in a thin film 24 as 
compared with membranous thickness. Consequently, the ununiformity of the thickness of the 
spreading layer (resin layer 76) which may be produced when a hollow is covered with ink 33 can be 
prevented. In addition, the seal of the bearing 66 supported for the edge of a drum 70, enabling free 
rotation is carried out to the negative pressure seal 67 with cap 68. 

[0034] A drum 70 manufactures the metal drum 72 which has two or more through tubes 74, as 
shown in the production process illustrated to drawing 5 (process S10). A path forms a larger 
cladding material a little than the metal drum 72 with the porosity resin of heat shrink nature 
(process SI 2). The metal drum 72 is fitted in this cladding material (process S14), and by applying 
heat to a cladding material and shrinking it, a cladding material is stuck to the metal drum 72, and it 
considers as the resin layer 76 (process SI 6), and is manufactured. Thus, when degradation etc. 
arises in the resin layer 76 and the function of a drum 70 falls by secular use by covering the resin 
layer 76 to the metal drum 72, the resin layer 76 can be removed and a drum 70 can be made new 
only by forming the new resin layer 76. Consequently, as compared with the case where the drum 70 
whole is exchanged for a new thing, a running cost can be made low. In addition, in the example, 
tetrafluoro carbon was used as an ingredient which forms the resin layer 76. 

[0035] Drawing 6 is the explanatory view developing and showing the thin film 24 twisted around 
the drum 70. With the double spread equipment 20 of an example, ink 33 is applied so that the 
catalyst bed 34 of an abbreviation rectangle may be formed with the spraying spreading machine 32, 
so that it may illustrate. And the diameter of a drum 70 is adjusted so that two catalyst beds 34 may 
be formed on the semicircle of a drum 70. 

[0036] A drum 70 rotates with a pulley 60 by operating the drive motor which is connected with a 
pulley 60 by the belt etc. and carries out the rotation drive of the pulley 60 and which is not 
illustrated. The rotational speed at this time is adjusted by the rate which forms the catalyst bed 34 
dried while semicircle conveyance of the ink 33 applied to the thin film 24 by the spraying spreading 
machine 32 near the conveyance initiation section on the drum 70 of a thin film 24 was carried out. 
Therefore, when a thin film 24 separates from a drum 70, the catalyst bed 34 is dried completely. 
[0037] As mentioned above, ink 33 is sprayed and it applies to a thin film 24, but in order to prepare 
ink 33, in case the ethanol used as a solvent is spraying, the distance from a thin film 24 is adjusted 
and the spraying spreading machine 32 is arranged so that predetermined may volatilize 
comparatively (for example, 10 - 50% comparatively) in air. Moreover, ink 33 is prepared by the 
high concentration which can be sprayed with the spraying spreading machine 32. Thus, while 
arranging the spraying spreading machine 32, by preparing ink 33, humid extent by the ethanol of a 
thin film 24 can be made as low as possible. 

[0038] Spreading of the ink 33 to the thin film 24 by the double spread equipment 20 of an example 
explained above is explained using the mimetic diagram of drawing 7 . While a thin film 24 is 
attracted by the drum 70 and conveyance without an operation of the stress of the direction of a field 
is started, ink 33 is applied by the spraying spreading machine 32. In this case, since the spraying 
spreading machine 32 is arranged in the location which volatilizes at a rate predetermined in the 
solvent of ink 33, the ink 33 which became high concentration by the predetermined rate will be 
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applied. Although humidity will be carried out a little by spreading of ink 33, since the thin film 24 
has not received the operation of stress in the direction of a field, it does not deform. Since the thin 
film 24 is heated on the drum 70, the applied ink 33 volatilizes quickly to spreading and coincidence. 
While abbreviation semicircle conveyance of the thin film 24 is carried out on a drum 70, when [ of 
the solvent in ink 33 ] all volatilize mostly and a thin film 24 separates from a drum 70, the catalyst 
bed 34 which carried out the bone dry will be formed in thin film 24 front face. From the first, a thin 
film 24 does not deform. While applying ink 33 to drawing 8 as an example of a comparison, 
without adjusting arrangement of the spraying spreading machine 32, the situation in the case of 
making it dry with a dryer after a spreading process is shown typically. In this case, since the 
location of the spraying spreading machine 32 is not adjusted, ink 33 is applied to a thin film 24, 
without a solvent seldom volatilizing. Therefore, with a solvent, humidity of the thin film 24 is 
carried out, and it deforms. In applying ink 33 in the condition of having made tension acting on a 
thin film 24, or applying ink 33 where the degree of freedom which can deform into a thin film 24 
freely is given although extent of deformation decreases if a thin film 24 is conveyed without an 
operation of the stress of the direction of a field of a thin film 24 like an example at this time, extent 
of that deformation becomes large. Although the ink 33 applied to the thin film 24 volatilizes within 
a dryer, since a thin film 24 is permeated at coincidence, extent of deformation of a thin film 24 
becomes still larger. And when ink 33 carries out a bone dry, a thin film 24 is dried in the condition 
of having deformed. Deformation of such a thin film 24 appears as performance degradation, when a 
fuel cell is formed. 

[0039] As shown in drawing 1 , arrange the liquid coater 30 constituted in this way in two order 
stages, and it consists of double spread equipment 20 of an example, so that the catalyst bed 34 
which a thin film 24, on the other hand, resembles the catalyst bed 34 of the abbreviation rectangle 
formed in one side of a thin film 24 by the liquid coater 30 arranged at the preceding paragraph with 
the liquid coater 30 arranged in the latter part, and is formed in it may have consistency The timing 
of spraying of the ink 33 from the spraying spreading machine 32 of the liquid coater 30 arranged in 
the latter part is adjusted. 

[0040] A catalyst bed 34 can be formed in both sides of a thin film 24, without making the thin film 
24 which carries out humidity deform according to the double spread equipment 20 of an example 
explained above. Consequently, a highly efficient fuel cell can be constituted using the thin film 24 
with which the catalyst bed 34 was formed in both sides. 

[0041] According to the suction heating roller 40 of an example, since it conveys without attracting a 
thin film 24 and making the stress of the direction of a field act on a thin film 24, deformation by the 
humidity of a thin film 24 can be made small, moreover, the solvent of the ink 33 applied to the thin 
film 24 since it conveyed heating a thin film 24 — base — it can be made to volatilize [ that is, ] and 
dry quickly furthermore, according to the suction heating roller 40 of an example, since rotational 
speed is adjusted so that the ink 33 applied by the time conveyance of a thin film 24 was completed 
may dry, on the other hand, a thin film 24 can be continuously alike, and ink 33 can be applied. 
[0042] According to the drum 70 of an example, since the porous resin layer 76 was covered to the 
metal drum 72, the hollow by suction is not formed in a thin film 24. Consequently, ink 33 can be 
applied to uniform thickness. Moreover, since a drum 70 is made into a new thing by exchanging the 
resin layer 76, a running cost can be reduced. Furthermore, according to the drum 70 of an example, 
since the resin layer 76 was manufactured using the resin of heat shrink nature, a drum 70 can be 
manufactured simply. 

[0043] Although the diameter of a drum 70 was adjusted with the double spread equipment 20 of an 
example so that two catalyst beds 34 of an abbreviation rectangle might be formed in a part of a 
drum 70 gone half round, it is good also as what adjusts the diameter of a drum 70 so that integer 
individual formation of the catalyst bed 34 may be carried out. Moreover, with the double spread 
equipment 20 of an example, it adjusted so that ink 33 might dry the rotational speed of a drum 70, 
by the time conveyance of a thin film 24 was completed, but after applying ink 33, it is good also as 
what once stops rotation and dries ink 33. 

[0044] Although ink 33 shall be applied to both sides of a thin film 24 with the double spread 
equipment 20 of an example, it is good also as what applies ink 33 only to one side of a thin film 24. 
In this case, what is necessary is just to consider as a configuration without the latter liquid coater 30. 
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[0045] Although the porous resin layer 76 covered the peripheral face of the metal drum 72 with the 
double spread equipment 20 of an example, it is good also as a wrap thing by the mesh cross made of 
resin in the peripheral face of the metal drum 72. Moreover, it is good also as what does not cover 
the peripheral face of the metal drum 72 with the resin layer 76. In this case, what is necessary is just 
to set up the path and pitch of a through tube 74 which are formed in the metal drum 72 with the 
quality of the material, thickness, etc. of a thin film 24. 

[0046] Next, the liquid coater 120 of the 2nd example of this invention is explained. Drawing 9 is the 
block diagram showing the outline of the configuration of the liquid coater 120 of the 2nd example, 
and drawing 10 is the sectional view showing typically the cross section of the liquid coater 120 of 
the 2nd example. The liquid coater 1 20 of the 2nd example is equipped with the conveyance 
machine 140 which conveys the thin film 124 demanded from a roll 122, the spraying spreading 
machine 132 which applies ink 133 according to spraying, the masking belt 170 which sets up the 
range applied, and the duct 180 for desiccation which promotes desiccation of the applied ink 133 so 
that it may illustrate. A thin film 124 and ink 133 are the same as the thin film 24 of the 1st example, 
or ink 33. Moreover, the spraying spreading machine 132 is also the same as the spraying spreading 
machine 32 of the 1st example, and adjustment of arrangement of the spraying spreading machine 
132 is also the same as adjustment of arrangement of the spraying spreading machine 32 of the 1st 
example. Since it overlaps, the explanation about these same configurations or adjustment is omitted. 
In addition, spreading of the ink 133 by the spraying spreading machine 132 is performed in 4 steps, 
and the liquid coater 120 consists of four same stations, as shown in drawing 9 . Therefore, to 
drawing 9 , it was partially indicated as perspective drawing that the contents of each station were 
understood. 

[0047] The conveyance machine 140 is equipped with the susceptor 150 to which two or more pores 
144 support the metal conveyance belt 142 formed in the whole surface, and this conveyance belt 
142 as shown in drawing 10 . The conveyance belt 142 moves by the rotation drive of the 
conveyance belt delivery roll 148. 

[0048] Drawing 1 1 is an explanatory view explaining the structure of the conveyance machine 140, 
and drawing 12 is the fragmentary sectional view showing some cross sections of the conveyance 
machine 140. The air suction passage 152 is formed in susceptor 150. The siphon 158 is connected 
to the edge of the air suction passage 152, and the suction blower which is not illustrated is 
connected to the siphon 158. Therefore, when drawn in by the suction blower, the air suction passage 
152 serves as negative pressure. As shown in drawing 1 1 , the heights 154 of two or more rectangles 
are formed in the top face of susceptor 150, and the conveyance belt 142 carries out sliding 
migration of the top face of these heights 154. The negative pressure room 156 formed with heights 
154 and the conveyance belt 142 is connected with the air suction passage 152 through the suction 
passage 153, and the negative pressure of the air suction passage 152 is introduced. Therefore, if a 
thin film 124 is laid on the conveyance belt 142 which carries out sliding migration of the heights 
154 top, a thin film 124 will be attracted by two or more pores 144 formed in the conveyance belt 
142, and will be conveyed without an operation of the stress of the direction of a field. 

[0049] Susceptor 150 is equipped with the sheath heater 160, and can heat the conveyance belt 142 
now by energizing to a sheath heater 160. In addition, in the example, as the 1st example explained, 
the skin temperature of the conveyance belt 142 is the temperature which does not affect the engine 
performance of a thin film 124, and it is adjusted so that it may become the temperature (for 
example, about 60 degrees C) suitable for drying ink 133. 

[0050] The masking belt 170 is arranged at the conveyance machine 140 so that a thin film 124 may 
be pinched with the conveyance belt 142, and it moves with four masking belt delivery rolls 174 
synchronizing with the conveyance belt 142. The through tube 172 of the abbreviation rectangle as a 
spreading configuration of ink 133 is continuously formed in the masking belt 170, and ink 133 can 
be applied now to a thin film 124 according to spraying from the spraying spreading machine 132 at 
the configuration of a through tube 172. As shown in drawing 12 , the appearance of the masking 
belt 170 is formed so that the pore 144 formed in the conveyance belt 142 may be completely 
plugged up with a thin film 1 24. Therefore, a thin film 1 24 will be conveyed so that it cannot deform 
with the masking belt 170 and the conveyance belt 142. 
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[0051] The duct 180 for desiccation is equipped with a feed pipe 182 and an exhaust pipe 184, and 
promotes desiccation of the ink 133 applied to the thin film 124. 

[0052] In the liquid coater 120 of the 2nd example, when the ink 133 applied by the spraying 
spreading machine 132 comes out of the duct 180 for desiccation, the rate of conveyance of the 
conveyance belt 142 and the magnitude of the duct 180 for desiccation are adjusted so that it may 
dry completely. Therefore, in the liquid coater 120 of the 2nd example, although spreading is 
performed in 4 steps, each spreading is performed upwards so that it might dry completely and may 
pile up. 

[0053] A catalyst bed 134 can be formed in a thin film 124, without making a thin film 124 deform, 
as the 1st example explained also with the liquid coater 120 of the 2nd example explained above 
using drawing 7 . That is, since the spraying spreading machine 132 is arranged in the location where 
the solvent of ink 133 volatilizes at a predetermined rate, it can make low humid extent by the 
solvent of the ink 133 of a thin film 124. Since a thin film 124 is conveyed without an operation of 
the stress of the direction of a field with the conveyance belt 142, it does not deform to some 
humidity by spreading of ink 133. Moreover, since the thin film 124 is heated with the conveyance 
belt 142, it volatilizes a solvent to spreading and coincidence of ink 133, and can make the 
deformation smaller, furthermore — since desiccation of ink 133 is promoted with the duct 180 for 
desiccation — more — base — ink 133 can be dried quickly. Consequently, extent of deformation of a 
thin film 124 can be made still smaller. 

[0054] Although ink 133 shall be applied in 4 steps in the liquid coater 120 of the 2nd example, it is 
good also as what one spreading is sufficient as, in addition is applied in 2 times, 3 times, or 5 steps 
or more. 

[0055] Although the rate of conveyance of the conveyance belt 142 and the magnitude of the duct 
180 for desiccation were adjusted in the liquid coater 120 of the 2nd example so that it might dry 
completely when the ink 133 to which it was applied by the spraying spreading machine 132 came 
out of the duct 180 for desiccation The through tube 172 of the masking belt 170 is made into wrap 
magnitude for the duct 180 for desiccation. When conveyance by the conveyance belt 142 is halted 
when spreading of the ink 133 by the spraying spreading machine 132 is completed only for through 
tube 172 minutes, and the applied ink 133 dries, it is good also as what starts conveyance by the 
conveyance belt 142 again. 

[0056] In the liquid coater 120 of the 2nd example, although it shall have the duct 180 for 
desiccation, it does not interfere as a configuration which is not equipped with the duct 1 80 for 
desiccation. Moreover, the liquid coater 1 20 of the 2nd example is available also as a configuration 
which is not equipped with the masking belt 170, although it shall have the masking belt 170. 

[0057] Although the masking belt 170 which has the through tube 172 of the same configuration as 
the catalyst bed 134 formed of spreading of ink 133 was used in the liquid coater 120 of the 2nd 
example, it is good also as what applies ink 133 using the spreading frame which has the through 
tube which omitted a part of configuration of a catalyst bed 134. Signs that a catalyst bed 134 is 
applied using spreading frame 171B which has through tube 172B which omitted a part of 
configuration of a catalyst bed 1 34 are shown in drawing 13 - drawing 15 . As for through tube 
172of spreading frame 17 IB B, the die length of the longitudinal direction in drawing is short 
formed from the catalyst bed 134 so that it may illustrate. As spreading of the ink 133 using this 
spreading frame 171B is shown in the catalyst bed 134 of the center of drawing 14 , about the field C 
of a catalyst bed 134, the curvilinear section of through tube 172B is used using the edge of through 
tube 172B [ in / field / A / of a catalyst bed 134 / spreading frame 171B ] (refer to drawing 13 ), 
using the bay of through tube 172B about the field B of a catalyst bed 134 (refer to drawing 14 ) 
(refer to drawing 15 ). Since the field B of a catalyst bed 134 is the configuration same to a 
longitudinal direction, it can repeat and use the bay of through tube 172B, and can apply ink 133. 
Therefore, what is necessary is just to perform position control of spreading frame 171B in the case 
of spreading of this field B, so that spreading frame 17 IB may be shifted and used for a longitudinal 
direction. 

[0058] Next, when applying spreading frame 171B smaller than the configuration of a catalyst bed 
134 mentioned above to the liquid coater 30 with which the double spread equipment 20 of the 1st 
example is equipped, the case where ink is applied on a roller is explained. Drawing 16 is the block 
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diagram showing the outline of the configuration of liquid coater 30C of a modification, and drawing 
17 is the decomposition perspective view of liquid coater 30C of a modification. Liquid coater 30C 
of a modification is equipped with the pivotable spreading frame support device 260 synchronizing 
with the suction heating roller 40 while it supports the spreading frame 25 1 which has the through 
tube 252 smaller than the configuration of the catalyst bed 34 formed of spreading of the ink 33 to 
the thin film 24 top which is attracted by the suction heating roller 40 and conveyed, and this 
spreading frame 251, as shown in drawing 16 . 

[0059] As shown in drawing 17 , when it sticks with the suction heating roller 40, the spreading 
frame 251 is formed with the ingredient which has elasticity so that it may become the same 
curvature as the peripheral face of the suction heating roller 40, and it is equipped with the through 
tube 252 which a part of straight-line part of a catalyst bed 34 was omitted, and was formed in the 
configuration smaller than a catalyst bed 34. Therefore, a catalyst bed 34 can be formed now by 
spreading by repeating and using the straight-line part of the spreading frame 251, and applying ink 
33. 

[0060] The spreading frame support device 260 is equipped with the supporter 262 formed from the 
revolving-shaft section 261 which makes a revolving shaft by extending up and down in the shape of 
a straight line, the frame supporter material 264 which is attached in this supporter 262 and supports 
the spreading frame 251 from both sides, the 1st attachment-and-detachment section 266 which are 
detached and attached to the peripheral face of the suction heating roller 40, and the 2nd attachment- 
and-detachment section 268 which are detached and attached on the side face of the suction heating 
roller 40 as shown in drawing 16 . The 1 st attachment-and-detachment section 266 moves to the 
bottom of drawing Nakagami, is detached and attached to the peripheral face of the suction heating 
roller 40, and the 2nd attachment-and-detachment section 268 moves to right and left among 
drawing, and it detaches and attaches on the side face of the suction heating roller 40. While the 1st 
attachment-and-detachment section 266 sticks to the peripheral face of the suction heating roller 40, 
if it secedes from the side face of a suction heating roller, the 2nd attachment-and-detachment 
section 268 If the 2nd attachment-and-detachment section 268 sticks to the side face of the suction 
heating roller 40 while the spreading frame support device 260 is rotated synchronizing with the 
suction heating roller 40 and the 1st attachment-and-detachment section 266 secedes from the 
peripheral face of the suction heating roller 40 The spreading frame support device 260 is canceled 
of the rotation with the suction heating roller 40 which synchronized, and suspends rotation. 

[0061] Drawing 18 is an explanatory view explaining the location of the spreading frame support 
device 260 when having applied ink 33. First, the spreading frame support device 260 is rotated to a 
clock hand of cut from the location A most rotated to the clock opposite direction synchronizing with 
the suction heating roller 40 by making the 2nd attachment-and-detachment section 268 secede from 
the side face of the suction heating roller 40 while it sticks the 1st attachment-and-detachment 
section 266 in the periphery section of the suction heating roller 40. At this time, the edge of a 
catalyst bed 34 is applied by the spraying spreading machine 32. If it rotates synchronizing with the 
suction heating roller 40 to the location B equivalent to the straight-line part of a catalyst bed 34, the 
spreading frame support device 260 will stick the 2nd attachment-and-detachment section 268 on the 
side face of the suction heating roller 40, and will suspend rotation while it makes the 1 st 
attachment-and-detachment section 266 secede from the peripheral face of the suction heating roller 
40. Then, although the suction heating roller 40 rotates, since it does not rotate, the straight-line part 
of the spreading frame 25 1 will be used repeatedly, and the spreading frame support device 260 can 
apply the straight-line part of a catalyst bed 34 with the spraying spreading machine 32. After 
spreading of the straight-line part of a catalyst bed 34 is completed, the 2nd attachment-and- 
detachment section 268 is made to secede from the side face of the suction heating roller 40, it 
rotates synchronizing with the suction heating roller 40, and the spreading frame support device 260 
reaches a location C while sticking the 1 st attachment-and-detachment section 266 in the periphery 
section of the suction heating roller 40 again. Between them, the curvilinear part of a catalyst bed 34 
is applied by the spraying spreading machine 32. In this way, spreading of a catalyst bed 34 is 
completed. In addition, the stopper 270,272 is formed in the part which becomes the spreading frame 
support device 260 with a location A for positioning of the edge of the rotation, and the part used as 
a location C. 



http ://www4 .ipdl .ncipi . go .jp/cgi-bin/ tran_web_cgi_ejj e 



9/21/2006 




JP,200 1-070863, A [DETAILED DESCRIPTION] 



Page 10 of 10 



[0062] According to liquid coater 30C of such a modification, ink 33 can be applied to the 
configuration of a catalyst bed 34 using the spreading frame 251 equipped with the through tube 252 
of a configuration smaller than a catalyst bed 34. And since it rotates using the turning effort of the 
suction heating roller 40, the spreading frame support device 260 can lessen a driving source while 
being able to synchronize with the suction heating roller 40 completely and being able to rotate. 
[0063] Although the spreading frame support device 260 is fixed to the suction heating roller 40 
using the 1 st attachment-and-detachment section 266 and it was made to rotate the spreading frame 
support device 260 in liquid coater 30C of a modification synchronizing with the suction heating 
roller 40 using the turning effort of the suction heating roller 40, it is good also as what rotates 
synchronizing with the suction heating roller 40 using a motor. 

[0064] Although the ink 33,133 for forming a catalyst bed 34,134 in a t hin film 24,124 shall be 
applied using the film formed of the polymeric materials used as an electrolyte of a fuel cell as a thin 
film 24,124 in the double spread equipment 20 of the 1st example, or the liquid coater 120 of the 2nd 
example, if it is a thin film, it is good also as a thing using what kind of film, and the ink to apply is 
also good also as a thing using what kind of ink. If the effectiveness of this invention is taken into 
consideration, it cannot be overemphasized that, as for a thin film, what carries out humidity does the 
effectiveness so. 

[0065] As mentioned above, although the gestalt of operation of this invention was explained using 
the example, as for this invention, it is needless to say that it can carry out with the gestalt which 
becomes various within limits which are not limited to such an example at all and do not deviate 
from the summary of this invention. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing typically the outline of the configuration of the double 
spread equipment 20 which is one example of this invention. 

[Drawing 2] It is the sectional view showing the outline of the configuration of the suction heating 
roller 40. 

[Drawing 3] It is the exploded view showing the structure of a drum 70 typically. 

[Drawing 4] It is the sectional view showing the cross section of a drum 70 typically. 

[Drawing 5] It is the production process Fig. showing an example of the situation of manufacture of 
the drum 70 as a rotation member. 

[Drawing 6] It is the explanatory view developing and showing the thin film 24 twisted around the 
drum 70. 

[Drawing 7] It is the explanatory view showing typically signs that the ink 33 applied to the thin film 
24 by the liquid coater 30 volatilizes. 

[Drawing 8] It is the explanatory view showing typically signs that the ink 33 applied to the thin film 
24 by the example of a comparison volatilizes. 

[Drawing 9] It is the block diagram showing the outline of the configuration of the liquid coater 120 
of the 2nd example. 

[Drawing 10] It is the sectional view showing typically the cross section of the liquid coater 120 of 
the 2nd example. 

[Drawing 11] It is an explanatory view explaining the structure of the conveyance machine 140. 
[Drawing 12] It is the fragmentary sectional view showing some cross sections of the conveyance 
machine 140. 

[Drawing 13] It is an explanatory view explaining signs that a catalyst bed 134 is applied using 
spreading frame 17 IB which has through tube 172B which omitted a part of configuration of a 
catalyst bed 134. 

[Drawing 14] It is an explanatory view explaining signs that a catalyst bed 134 is applied using 
spreading frame 1 7 1 B which has through tube 1 72B which omitted a part of configuration of a 
catalyst bed 134. 

[Drawing 15] It is an explanatory view explaining signs that a catalyst bed 1 34 is applied using 
spreading frame 17 IB which has through tube 172B which omitted a part of configuration of a 
catalyst bed 1 34. 

[Drawing 16] It is the block diagram showing the outline of the configuration of liquid coater 30C of 
a modification. 

[Drawing 17] It is the decomposition perspective view of liquid coater 30C of a modification. 
[Drawing 18] It is an explanatory view explaining the location of the spreading frame support device 
260 when having applied ink 33. 

[Description of Notations] 

20 22 Double Spread Equipment, 28,122,128 23 Roll, 27 Tension Roller, 24,124 30 A thin film, 30C 
A liquid coater, 32,132 Spraying spreading machine, 33,133 Ink, 34,134 A catalyst bed, 40 Suction 
heating roller, 42 A shaft, 44 Air inhalation opening, 46 Air inhalation passage, 48 suction passage, 
50 52 An inner, 56 Suction passage, 54 Air suction passage, 58 induction coils, 59 A negative 
pressure room, 60 A pulley, 62, 63, 66 Bearing, 67 A negative pressure seal, 68 A cap, 70 A drum, 
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72 Metal drum, 74 A through tube, 76 A resin layer, 120 A liquid coater, 140 Conveyance machine, 
142 A conveyance belt, 144 Pore, 148 Conveyance belt delivery roll, 150 Susceptor, 152 air suction 
passage, 154 Heights, 156 Negative pressure room, 158 The siphon, 160 A sheath heater, 170 
Masking belt, 17 IB A spreading frame, a 172,172B through tube, 174 Masking belt delivery roll, 
180 The duct for desiccation, 182 A feed pipe, 184 An exhaust pipe, 251 Spreading frame, 252 A 
through tube, 260 A spreading frame support device and 261 The revolving-shaft section, 262 A 
supporter, 264 Frame supporter material, the 266 1st attachment-and-detachment sections, the 268 
2nd attachment-and-detachment sections, 270,272 Stopper. 
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iS« -eBWB««s S: S #a T?*> 5 waa 2 *V ' L 5 

v'i**i*»®aro»(*ca*a«. 

[»#5 7] Hfrtaag^i#aii, 

lot t&IEsWg £r tRiH-f - 5fat?*5!IM24V'L6 

v '-f ;h,a»E*©»fMMi£B. 

[if#Jf8] HuiSi6^#att. li&E»IKteB*j;**i,;fc: 

-5 <fc o Bteitat £Slg LT&SIf 

I»*9(9] »*B8E*©«f«*»«T*a!>o-C, 

8&ffia##aw\ ltnE**±K:SnE«»Sr3fJB»RK:a 

aKaa^aa, «E&BfcaE*»±tea#3;txfcaE 

a 5»asn-c*5» 

f*t§f?l£Bo 

[simio] BEaa&^aa, *Bfc*»©»§i?L 

L0f^<75ft $ tlo TBE*««rj»aW-5'</i' h 

3 )' t<vm\cMj£m 

-fli^Bo 

[f#^3S 1 1 ] hSrJnanr 

E**pE#a*ax.5»^i o ta«c<t)^#:^*^fi 0 

[»*«]. 2] BEMR©&*B^©£ft £$£[£* 

o^fcai liattco 

[St^l3] fflE«H9&#aj:i::J:9aEaRS:im 
Lfctt«-ci«iRis#ai:*»LT#»Brtt-r, kmkk 
BE*#* tMi-r 5 m 3 »:i*Kjfc#a& 

fttSJSt^DSl'Ll 2 

Sto 

w**i4i a& EJ^aaje^aa, aESTJtatt® 



#sr;t-t*5#a-cs>4a^«i 3 Ea<ojs^E^u^B. 
lit i s ] ttEj&Kaa^aa. BEBjejtMfc© 
5 -^SfrEa^aiJ; «fc 5 

#©-^£€»&LT&3#£Wt'3¥aT'fc3lf#JSl 

3E«©«(H6*aa. 

[»*>* 1 6 ] «rEJ£fc»:£#att» MEi*©iJtrEiHi 

— ©»tt©«»Srffl v '■ T mJfE4tB& $ 

a*a* $ ft s £ 5 K# *»»•*- s #fM»^a t«t&Ri 
mis Ea©a^a^g«„ 

io [if 17 ] if*9i 3*v'bi ev'i*4xa»E«© 

BufE«6j£#aJ4> IESffitf5*trE3fS»!RSra»a^ri-5 
*stea»s*vc*5 , 

BEE^aHu IWB0f?B»R©*S©W«4r*5V'r« 
*0E#t-3#ar fc 3«#E**B. 

[»*« 1 8 ] S&ESfcfc^att, Htrta®«:SrHtIfE*K 

i *v'L i 

7 v 't^4fE«ro?&fta:mgeBo 
[»*si9] WEa*¥aa, **SHfc«fra*a 
20 ^# i ^( cpj * $ tiz t X'i£m%<vm&&i±<vm 

tta*a»i-s j: 5«*i-5fit«asw»sn-c*5»*a 

i 8 

[if 2 0 ] lit SBlKWBBttliSflE&E^H- 3 
SfrMSitfcot, 

WE»l^©-^©®{ciffFEfK^Sra^it-5W^:« 2 *v> 
L 8 v '-f na- 'tattoffifr^^B £ , 

teftTE«#Sra#f S Sf 3^JS 2 & V ' L 8 1 't* tl^^lE^co 

so [if3fcjg2i] IMH14V'L2 ov'-fti^faic^ 

tfEwaa, srs^iir'fn 
*mfcJ:5»aSixfc«-e«>9, 

HuE?Sfrf4, aasrfiaf 5^7-JKv»5|i^*«fc^tt 

^nt^s -efo 5 

[tf 2 2 ] aflca^aa^av' fensaf^^aas 

«;L5Ih W ttt-Jjot, 

H«a-c*a©a§i?Las»asixfca*«© k ? a t , 

B^r^S't 5 (c J: 9 && $ 

mx Li o T , 

aafci 9«m©*ffl?L?r«x.5niSi^© K5ASr^f 

5 F'7AMlgi, 

K5A©#|.i.®|c.#|L»o»J|©i4;ta 

»fiKt-«#ffi»»axSi:Sr«^S0<E«Wt©«a* 

feo 

[»** 2 4 ] aEaaaaaxaa, f&i&8H4©# 

a«©Bflg^HfTE K7A©#m®lcEi 
so r4:KiJ;»)aK9A«>^l.EffiKi#7LK©are©aSr** 
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»*t5lS T*fo5fl^2 
ftc 

[BWroBttfcttW] 

[ 0001 ] 

imW(omi-Z>&ffitt Sf] 

r nn/s v ' s hisscii t 
[0 0 0 2 ] 

[«*©s«] »« 

»B«*«3g£*l-0'5 (0!l;ifi, #<£¥6-9 0 9 2 8 
#4*«fcJT) o r^BT-fi, ftMK**B4i£nfc«&9R 
It £■ ff^-cOs®® $ § tlT V '& V n n — 7 f'il L T 

^IdiibTJn 

flfejtote&i;:* Lfc?a«(cffl« 

[0 0 0 3] £fc, SWte-eT'n h 

>-<? ^^4-5 20 

¥ifcktl3&$nTV'S (0llx.fi, ti¥5-5 0 7 5 8 

3 ^**^) . rro^sreii, mmizmm&ftmmt 
X mmLtc'f 7JP«V <t i- 4 

^V'^SrftBStf'O'S. #{c, 

r ^<7 £2ffiffe?) L-CV'So 

[0 0 0 4] 

imm&MikXJ:? k-tzmM] L*»L *#€>» :h& 
vm&vn. mRM<otem&i&T£itxL£im&tf& 

So SP-TS^BilCfK^^lu-rSI:, *£flc0>lfe;flifc4 
otiWIlL, *©»tt£*fls3-tt5. »«©»« 30 

l£#£-0;LSo ^W-0'Ji: LT, L 

xm'btizmmvtmxyn b y#«tt©iiRt»SK 

Sft? 

¥n, 

i^fti^nTi'So 

[ 0005 ] *mw<nmfomifi'mwi 4 , 

#fc4$*»«: '>&< L-CS»K©ttflBSr«l«fi-SrtSr 
@^©-oit5= 47t, * <0 

8g<OjSiEf;i|j£{|:£i|7fr-t‘S^ £ g 6tlco — oit5. £ 
b (71, £M]4cq|p]±£ §&*)<£> 

— ottSo 

[ 0006 ] ^fgw<o^B^ejwfflv'p>tv5iategB 
11(4, &JP^-eS^irItlfri-.5 r £ £r@#J<D 

-ot-tSo Sfc, *BH<0£#B«£BfcJflk'b*lS 
EH5tt*ttt, *#©»#fc*s»t65 = ^ h£® 

<tSi iSriW^-ottSo ¥^f^W|l]tegp|-4«® 
Jto&rifca:, b #t* 

£S£*tc^ffc<DasttJf;:tol4S7>'— h£[g< so 



4 

-r 5 HIteatt-©»3ft*ife4r««t-r 5 r t Sr 1 «J t f S» 

[0 0 0 7] 

©ig*&(4, Ja8oitt©'>4< 4: 
J6(cWT<D¥S?rSgofc 0 

[0 0 0 8] 1 ©?K&^fc3£Bl4, fSP-TS 

B*fc«fle«rBffi1-a*#BtfBfi^fco-Cs HU!E#« 

tt«S6#ai- 4 D «R2I £ n S «RK: HUte^fr 5 

ma^Wibzmx.zz.bz^'Sb-rz . 

[0 0 0 9] 1 ro®fr^^i^E'C(4, SS 

BiSU 

tK<®nJ&i££ns*o(b, B^[6]<D5g^jSrS(t*V'o rro 
*£*, SWLTtffi*|6j^lbt-Sr bfrfox 4fc, 
J&i£¥IS:fi, ^<Sr»l^i-ADxS^e>, £nS 

fflilici£it£ns. :o*S 

*, ®P 

(-iS»a<7)^^Kih-t-Sri^-C*#So 

[0010] r 5 Lfc*»9]©*6 1 

V'-C, jtugE«£i£¥IS:f4, HftB#©ig|6B#rr3n — 9 

T'foS'broi-rsrir'bT'tSo r ©»KO*«W«>jB 
lrottfttM&S&BfcfeV'-r, miis^¥©(4, £Btr£ 
»©»3l?Lfr^ri-SR«3»tt©lBHEaWti:, ^leltegBlt 
<o@i5^s:#-r 5 4 *K:0EiBits«w t ©wji ah a?s^ 
»J«i-5S*Wti:S:fl|jL5'bOi:i-5ri: fetSS. 

T, BiJlE@5gg(5|t(4, Huf0[iIteSBItSr*D^¥tg*JD^¥ 
®€r{ix.St>(7)ti-S^I: tt#, r©S^, BtrffB^D^V 
¥®(4, lttEHX&SWKiBtWrt 
i 'TRi jdek; 4 <0 mm-tz ^mxh stroi-rs^t 

t-ctSo 

[0 0 1 1] «iS#«^|il<BWKii-5n — 
O¥^W<7?^l«0jSI|:^^e(Ci3V'T, 

(4, mJfa^w^n^gpifi^T'iufS^^^-t-S# 
st&sfcrottsrittts. r 5 -rn.fi, 
n-ci'Sft^n^^^-rs r b s» 
[ 0012 ] «5^¥^^0tei2*f)-rsci— 9-cfo 

BfllEn-7C0IB§¥iini:orB5IE^Sr«e^ 
t5fttl)5t©tt5Ii:tT*#5„ r©ii<Dr 
1 coifc&smgBlcib'V'-t, BtfE#S^¥®fi, 
IMnEBKfcB^SiifcBfriSttJiMoWaiSrllTi-Stt 
BKSS*t?K:«»-rs J: 5 «TEb— 90«SiliWEa 
BfcSrWSEL-oSestrot-rsr ife#5 0 r5-rn 
fi, JRa®WfcB#Lfc«fr*l£»Sii-«ri:tf-C# 
s„ $^>n, r<7iffi#(7)¥^0J©^iro«[rM*s«fc 
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5 

m-tZ>£oB&£hXteZt><Db-tZ>Z. 

[0 0 13] £*:, 

t, *ffi^**©»3l?LSr«-U9f3eo 

h £©Mfc*JBE»I&«:»R-r33i 

It, buSB^/p- h^iDi\'5Tnfe^Jp^^®Sr<ix.?> , bcot-t- io 

[0014] :5 h t nm&vstz 

i<Dm&mifimmiz.&\,'x, utr 
B*»©a#B^©Rft£#ft£ fcfr* 5»#»*a«r 
fl§;i5t><o£-f-3r. £ it*t5 0 r?-r*Uf, 

r £ So 

[0015] 1 Bfr 

IS«i£#a £lrJ; <0 Hfj|E#KSrM«f 
mtm«n.x»Wi^mx, RMRfcwiaaflcsr&ffi-t-s 
mmmzmfe-tzrfttwijz^mzmz.zbnb-tzz ™ 
tV(?#5 o :5tftli, 3fao»iRfc«fl:Sra#+5 
n i75'X'tSo 

[00 16] r©J§M*R5£#BS:«;fca®«©*«R© 

®0f3©»tt®#Sr«-f S#a-C*5t®fc + Sr £ fC 

[0 0 17] Sfc, BRR£#a«r«;tSflft&©;t:£9I 

1 cD^a^BIr&loT, 

•Cfcstottsrtt T'#5o r5-Tix(i. 0r!£J&l* 

HB<0'J'SHfc£ 

isrtms. £©Ra©*$gW©i!l©R#a*j 
ISBUiiJV'r, RB»:|*ttJ£#aH\ huIE#ObuSBIs)- 
<ojtm<o»&&m v '-c idiE^'Bg $ jxfc«5^fciwe«nc3» 
B*£*i5J:5tt#«:»»^3#R»#a*«;lSt>© 
£-f3r£Ve#5 0 0f5£3»RJ:9/J'S* 

#-e0r£ff^(c®^Sr^-r ^ r £ as-?# 2), 

[0 0 18] £ibir, ££&©*£ 

Sloll ©ffiftMifJigBicfcV'T, *frfE«S^#®f±#Bai 40 
mtmtmmmzmmmGi-z&tsimffiztixte 
<0, RB*%#RttBeB5£»«©*£©HWt::m'T 

offttf, £tfST*£ 

^ o 

[0019] *3gPJ](0|g 1 ©««ca*a«fc*Jk'T» fit 

£*>-?# 5 0 rcD^ifco 

*»w©*i©tt#a*RBfc*iV'-c, itirisM##a 

It, RR$ftfc&foJSfiftiEMRfciflBLTB:ft§*l,.5£ so 



6 

x-\z.ffife<Dm&u±<»&mm&i-z> t o mm-tz&m 

^H§i®i$tlT&-5 1 bcO£-t‘5>r: £ ?>o r5i"ix 

If, £•££§££{£< fii; 13 r £^x'#, m 

tf5-e#5o Sfc, 

»-t*5^IBtiMe<*rsr. £*-?#*. roes, MR 
©BBS: ± ± B »H(rBSii:-f 5 - £ 1fiX$ 5. 

[0 0 2 0] iit5 

»lopjffil:«#^Mt5Sf|:I«*tfoot, itu 
E»R©—*©ffi^«rB«flsSr#l#i*5#KS^a*SB — 
?Tfc8»«o*«Wo|5 1 tt*i 

©aMa^aaoaaureasii. HufB^^oftft,*-^® 

fcfitBttf**B**5*i£^atf o-?^fc;5*«<D* 
Bi!©* 1 ©BftmiSB £ £l§;i 5 r. £ £ i" 

3. 

[0021] z.<D%.&m<Dm 2 <o&wmft;mwit, 
ftj)5p-7fJ.5iio*^oS 1 0®MfiB 
Irroiisrtiai), #Hglc^££C£it:.5r £ 
* < MR«>Wffifca«cSra#f5 w £ ■&-?£ 3. 
[0022] r?> \sit*&m<omit-ititm 2 <omft& 
^BlCjoV'X, SulBSRlfSffltt^-e^n 
*Si-3K^*mfc*B»R£ftfcR-e*>B, SUIE® 

3a#-es>3fc©£-f3£:£’b-e#3. 

[ 0023 ] ^RoaMa^aaciav'&itsiBHEA 
mt, aMa#aBicav'&^saj£#a^a;Lsiii«i 
*w-e*>o x, H«»-e«*©a9i?L!iSMasnfcaa 
«©K5.fc£, ttK?A©*HB«r«flW-3#?Ljr©» 
eiw <t 1 0 Bi&ziitcffimm t *mz.z>^ t 

So 

[ 0024 ] 

seswreif, H$iBxmmwR 3 \?L #j»&istiit&mm 
<d K9A©^aB*#?L*©»aaT?aaL-c#astt 
5o #a»<z>7Liia!i*/J'Sv'*»fe, MW©ff^!i*sl|<r 
tK3lir:i5tt^S:^t$-e:5r £*s*V'. roSS, 
MRl-ffcffctfsa# ^ titc t # irft^lc^ C# 5 ^fr< 7 )J? 
^■w^-SrMJH-rsr. £^-e#, 

***&-[ ri-sn£^-e#5<, »re*«rts:a»» 
M5 r £ ir i t) HI«5g|5M5rfffc * t co £ i*5 r. £ ^x* 
#5. ®<E«Wt©ft¥«a»=J:'53&fl2i6*^C 

Tt^lrfffc*t<0£-r5r£^T*#, y's-'s'fzz 

7, Y n £ 5. 

[0 0 2 5] 

»Bfcfflv'fon5«K8#a!js«jtsiEWE»«-©«a*«fe 
xhox, a*Kij:»)**©a?L*«^5nffi»«>K5 
ASr«t5K9AMXg£, RMRSlifc K?A© 
ffi ir #?L COS 5 WRB Ml 

S £ &«*. 5 r £ £ -t-5. 

[00 2 6] r. <D&ftm<0®iimtt<OW&%&Xlt , R 
tt»-e«»©R3l?L!»»asnfca*»© h'yAo^i 
BSr#?L*©*a»-C««ur*5liME««Sr#]Si-« 
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7 

” t /9 S X# So 
[0 0 2 7] 

t, ^iRffi]4W#?LWco^g5: 

iwfe K?A©*HBfciB*LT*l«:fln*.Sr. tKliOtt 
KyA<D^jSic#?LK(7)M]ig(Og^|g^-t-SXg 
XfcS’bcDtXS- it>T*#S„ H3X*U4, K 

7A^#M©Mit*tIt5r ir^X# So 
[00 2 8] 

[»B©*»©»«] &K, *«B©%*©&B*?tlfc 
fW«rfflV'XlttWi-S. HI 114, *S8B©-Hifi0lJXS>5 10 
mB&A>£B2 o 

fe So 2 o i4, m^xs4 5t-, 

n-7W 2 2^f>^$4lS?a«XS*^2 4 COBB (71/3? 

3 4 SrMfci!)»riM-52o©#f|:tt 
fgi3 0?rffiiS„ 3fc, BEJ&fli&fi 2 0 (4, 

2 4^»Mig3 0te«feft7M*«X{fcifci*;h,54 

oWM2 4 \zJB^-ny"y'y g 45r#»(tSX4'>3 4n — 
723 i, BBJ-ftfei*® 3 4^^$tUfc»|R2 4^5o 
“72 8(c3Sf>Jxfc^ll®X«tBte>tlS 4 5*812 4 Id 
^©ry^a V^d'I'JSr y - >a yn — y 2 7 t 20 

X. ^ o 

[0 0 2 9] 2 4 (4, 3US«Xtt»jB«tBXA»* 

7’n #J;tf4A-l7/yXn 

y/u^X'— h4X/-y— (X4 i.X4®!<oBi5q£ r-f7 4 
X4j ) (C4 0~3 0 0 H m&mzMl&Ztl 

tzmm rfflV'XV'So »J£Jf3 4(4, 6&4fc(46&£ 
fc©&B£©^&a'&*Stt«*aj$Lfc;&-:iK4»* 

(714 yffM^ixX&t) , 2KO# — /w 
l-SHR £-£Xll§§!{£4lfc:4 4:7 3 3 #mi6&&k Lt© 
<ft*l£7fc«£3 2t»l2 4KBBK14 30 

nxBf&ztiz, r 0 L-fcM®ie3 4immz.w*f&zti 
tmm 2 4 ( 4 , t xxm 

V'feXS, 

[00 30] jfcflt&fliSSfi 3 0 14, HM3$ L fclftS&ffifll 

3 2 i, #«2 4Sr»§|L*^e»iati^l6ltlttaSi-St 
*lC»Bi2 4(Tl^:flj£;h,fc4 4:7 3 3«r(6«k-rSfc»li: 

4 0 tSrdXSo H 
2 ( 4 , wzmi&a-y 4 o<nffif$,<nmv$&mffimtLx 

So ®3linf&ci — 7 4 014, 

B^S^L/cv^y h 4 2 t, X<T>'y^7 h 4 2 (C^T 40 
yv^6 2, 6 3 &:frLXEi|Egft{7i&t9tt(tk;ft4hy p 
-!)60t, :©7 , -!( 6 OlCtfA'I' 6 4 «t 0 ®t 9 f+ 
rtffifc&ixxy'-') 6 0 i#(c|H]teXSt*(-SltM 2 4 
£®5I LTBS^®iSi-SlEl6jgl5^t LX<£> K 7 A 7 0 
£ •Sr'tiix.So 

[0 0 3 1] ->t7h4 2(71(4, ^T®A2fiSS4 6 4, 
r.(Dair®§ISt5K4 6i6»fe^tt-f5!ft§IBB4 
^tlXV'S. ^T®Affi84 6©$S®<OyiT®An 4 4 
(4, H^L4t'!R9l^o!7fcSBRSft-Ci3i), r<o®§| 
X'n!7(c4oX®3l£tvS4:>(7:*oXV'So 4+7 h so 
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42©F7A70 <OI*3ffi!](7114, 4 >4- 5 0 V) ft- f> 
XXifcO, J /t7 h4 2 4r©IBfc*T!R3l«K5 4«r» 
J&XS t me Ky A 7 0 4 ©KtcAff^ 5 9 SrT&dW 
S 0 44X5 0(71(4, ®§ISfE8§4 8 4AJ£^5 9 4 *51 
iiXS®^WPii?|^g§5 2^ffM$tlTV'Si*(71^T 
®§l»ft&5 4 4lftffig5 9tS:iItSSi©®?l» 
5 6tfSJlM£*VCloS» LfcaSoT, AH15 9I4, ® 
§ltjfESg5 2, 5 6, ^T®ASftS§4 6, 5 4£l()'LXHI 
^L*io®§|:/n>7t;i4(9®§l£;h,S:: 4fc4 9AJEK: 
*oXV'S„ 

[0 0 3 2] tyf5 0 (71(4, »HIWB©«*=*4/1'5 8 
as#@£*i-C*5 9, K5A7 0«ran*lX#34 5fci*o 
TV'S, XLX, ^<0^^3 471^5 8^<7iaffl;?r©J#X 
SrtlCofciO, KyA7 0*B<O?fig(4, 3MH2 4<Ott 
B(cE*$r**.*V'B£XkoT4 4^3 3 £&£££-£ 
ScotcSLfcMg (*Jfe0>JX(4, ^6 03C) (7i*S4y 
HffiSftxv'S, 

[0 0 3 3] KyA7 0(4, K7A7 0©li|?rI^ 
(cxX® 3 ^-t©»B*«SC«>K:ii«i-BI 4 C^tJ: 0 
(-, m%KDWmiL («*.(*, 5mmf7f©Wt« 
3ftfc*«lmm©«»0>|t»?L) 7 4 ^JlBi^X 
SRBff2S<0^g®icD^,|| K 7 A 7 2 4, H©MK7 
A 7 2©*«Bfctt«£ixfc#?LW©»®JB7 6 4(c4 
*5«^$tlTV'So Lfc^oX, 9<oA/X(4, 

ffll£©Kii?L7 4 4]»J]gJf 7 6<0-y4:7 eft t/uX- 
y-©#t©Mt«r^LT K7A7 0 
3*t*:*MSi2 4fcf^ffit5i'6, *K2 4 (4® §1(71 4 y 
B*-|S){ciS4i^^(tS r. 4 *< 85i££ixSr t d*So 
71 <04 5 !7l$fl^2 4 (7iffi^(n)CDl£:4/5r^ffl^-tir^V''^ : > 
t, 4 4^ 3 3(0^(714 *9#^2 4^^t 1 SilLT* 
ff$L4^X<&ofct LTt, fl2 4 (4»-XX(7iae^ 
$4bSo 4fc, KyA 7 0<O^-Jlffi(4, 
7UX-y-©#«c©lB?LSrWXS«]»* 7 6 (714 <9 BjA 
SixTV'Si'fe, **2 4^K3ISnTt, #1^2 4(71 
(40® § I *.#«©»* (C it T A # v ' r t ( 7 : 4 >9 4 Z S « 
^<0|S^:, aWc4^3 3«S 
5rtC4*)4i:#Sifi («Bg»76) (OJl$©7F 
^-SrESihXSr triS-e#So *45, K9A7 0©S8lfl5 
^HIlSgTttci^XS^r y 6(4, lftffi'4— 7P6 
7 ^+746 8(714(9 4— So 

[0 0 3 4] KyA 7 0(4, H5(7i^XSS-<o®3tX 
®(C^X4 5(71, ttjR©Ha?L7 4Srfrr5^JRK9A 
7 2£ (ISS 10), ^iR*gtt<o#?LK1tBg(7: 
4(9S^JSKyA7 2 4 0^T*#«>©»«WS:»riS 
L (XSSI 2) , r©tt*«-(cA*K5A7 2Sr«af 
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